This study is to examine the effect of improving the forest therapy program for adolescents using forest healing resources (focused on improving index of greenness for adolescents). The participants were 30 students from in the control group that participated in the 2018 program, and 51 students in experimental group that participated in the improved program in 2019. The questionnaire, developed by Korea Forest Welfare Institute, was comprised of items on general matters, index of greenness, restorative environment, positive emotion, negative emotion, facial expression and psychological assessment. The control group had 30 and the experimental group had 49 valid copies of the questionnaires. As a result of the paired sample t-test for each group, the control group showed a significant increase in all categories except restorative environment. In the experimental group, all categories significantly improved to a higher level (p <.01). An independent sample t-test (one-tailed test) was performed to test the effect of the forest therapy program with improved index of greenness. As a result, the index of greenness increased by 0.73 points(t=2.555, p <.01) and restorative environment by 1.01 points (t=2.567, p <.01), showing statistical significance. Negative emotion increased by 0.04 points (t=0.183, p >.05), which was not significant. On the other hand, positive emotion decreased by 0.42 points (t=-1.918, p <.05), facial expression by 0.57 points (t=-1.775, p <.05), and psychological assessment by 0.29 points (t=-0.981, p >.05), showing significance in positive emotion and facial expression. However, all the decreased items showed significant improvements between the pretest and posttest scores of the experimental group.
Introduction
Adolescence is the time when self-esteem and ego identity are formed and thus requires holistic growth and self-initiated activities. It is also the time when there are frequent emotional changes and sensitivity, thereby needing empathy and understanding. However, most adolescents in Korea lack time for identity improvement and emotional stability due to competitive education focused only on college entrance examination.
According to a social survey released by Statistics Korea in 2016, 49 .9% of adolescents in Korea claimed they are stressed. In particular, 54.4% of high school students seemed to be feeling stressed (Statistics Korea, 2016) .
When the survey was taken again in 2018, it was found that 51.9% of adolescents were feeling stressed, 56.4% of which were high school students, indicating that the percentage of students feeling stressed increased by 2.0% each (Statistics Korea, 2018) . The increase in the response rate for perceived stress shows that adolescents are failing to properly relieve their stress (Kim et al., 2005) . Adolescents are stressed by personal, familial and interpersonal rela-692•Journal of People, Plants, and Environment Vol. 22, No. 6, 2019 tions, and this accumulated stress may lead to psychosomatic illnesses such as headache and abdominal pain (Kim, 2006) . In particular, when exposed to a high level of stress, many of them just assume that there is no problem in everyday life and go on with their life without taking proper measures, which causes physical and mental problems (Delongis et al., 1982; Kanner et al., 1981; Kwon, 2018) .
Illnesses caused by stress inevitably require medical treatment, which is why it is very important to resolve and prevent them in advance. Recently, more and more people are alleviating stress or enjoying repose with forest therapy.
In the past, forests had been perceived merely as lumber resources or places to relax, but recently, due to the medical limitations and value shift about natural medicine, forests are now regarded as health and medical healing spaces to promote health (Korea Forest Service, 2011) . The change in perception about forests increased the demand for forest therapy, while also constantly increasing forest welfare facilities accordingly.
Studies on the effects of forests on human health discovered that forest landscape has positive effects on patient recovery (Park, 2010; Ulrich, 1984; Wells and Evans, 2003) . Taking a walk in the forest or viewing scenery is effective in reducing the level of stress hormones and increasing comfort (Park, 2010) . The effect of viewing scenery has impact on mental stability with not only direct experience but also indirect experience such as looking at forest images or listening to the sounds (Jeon and Shin, 2017) .
Moreover, as a result of showing images with increased index of greenness to adolescents, it was effective in emotional recovery (Song, 2010) . As such, green is the main visual resource among the healing resources of forests, and visual stimulation through the index of greenness has positive effects on mind and body. Moreover, there are cases in which forest therapy programs brought improvement to depression, anxiety, stress, self-esteem, anger and aggression of adolescents (Kim et al., 2013) .
Therefore, this study improves the index of greenness of indoor and outdoor forest therapy programs using healing resources and determines the impact of such improvement on increasing the therapeutic effect of adolescents.
The index of greenness was increased so that participants can focus on viewing the forest for the outdoor program and indirectly appreciate the forest for the indoor program.
Research Methods

Subjects
The subjects of this study are adolescents aged 9 to 18 in Korea Green Ranger that participated in the two-day camp of the National Center for Forest Therapy in 2018 and 2019. We assigned 30 students that participated in the program in 2018 (Program A) to the control group and 51 students that participated in the index of greenness improvement program in 2019 (Program B) to the experimental group. Since the subjects of the two groups that were randomly sampled are not equivalent, the test for homogeneity of variance was conducted to verify the homogeneity of the two groups.
Content of the forest therapy program
The two-day camp schedule is the same for the two groups, and the forest therapy program excluding Korea Green Ranger's own program is comprised of the Forest Path Program (Program A-1, B-1) and Balance Therapy Program (Program A-2, B-2).
Since Program A and Program B have the same time structure, the exposure time to the forest is the same, but Program B in which the experimental group participated had its main content improved so that the index of greenness could be increased with focus on viewing scenery (Table 1) .
Forest Path Program using green landscape (Program B-1)
Programs A-1 and B-1 were carried out on the Masil Healing Forest Path deck road of the National Center for Forest Therapy. Program A-1 is focused on taking walks including simple activities such as warmup exercises, walking along the forest path, and framing shots with fingers.
On the other hand, the 2019 program was redesigned to focus more on viewing green landscape by adding visual stimulation and meditation activities such as 10 minutes of eye-relaxing warmup exercises to promote visual stimulation, 20 minutes of viewing the forest by diversifying the vision, and 20 minutes of staring at the tree crown.
Program A-1 is based on activities that focus on walking in the forest. On the other hand, Program B-1 induced intensive viewing of scenery by enabling participants to see the entire forest at a long distance or see the tree crown at a short range ( Fig. 1 ). This is to maximize the effect of visual stimulation with focused view of greenness.
Scenarios are distributed to the instructors for smooth implementation of the program after redesigning it.
Indoor program implementing realism of a real forest (Program B-2)
Programs A-2 and B-2 were carried out indoors instead of in the forest, comprised of stretching, massaging with tools, and log meditation. While Program B-1 was to increase the effect of viewing green landscape, Program B-2 is more of an aid to maintain the visual stimulation effect through Program B-1. Moreover, the outdoor program may not be available due to weather conditions, which is why the indoor program is also applied to replace it. During the log meditation that is performed lying down, visual and auditory stimulations were given by the image of forest landscape on the ceiling and sounds of nature, thereby providing realism of a real forest so that the participants could indirectly feel the actual forest even during the indoor program ( Fig. 2) . 
Measurement tools
As a measurement tool, we used the pretest-posttest questionnaire of the 'Survey on the Effectiveness of Forest To determine the impact of program improvement on increasing the therapeutic effect, we first conducted the test for homogeneity of variance on the experimental group and control group with different subjects to verify the homogeneity of the two groups, and conducted the independent samples t-test (one-tailed test) on the score differences for each category before and after the program.
Results and Discussion
Results of subject analysis
Total 30 copies of the questionnaire from 2018 and 51 from 2019 were collected, and 30 copies and 49 copies were analyzed excluding missing values. In 2018 there were 10 male and 20 female students, and in 2019 there were 20 male and 29 female students, indicating that the ratio of female students was higher in both groups ( Table 2) .
The test for homogeneity of variance was conducted to verify the homogeneity of the experimental group and control group. As a result, variance was presumed to be equal between both groups in the index of greenness, restorative environment, negative emotion, and psychological assessment, thereby proving homogeneity (Table 3) 
Results of analyzing the effect of forest therapy by year
As a result of conducting a paired sample t-test on the survey before and after the program to test the effect of forest therapy, it was found that the control group showed increased scores in all six categories after the program, and five of them except restorative environment had statistically significant effect. The perfect score for each item is different and thus the scores were converted to the basis of 100 points. The results showed that index of greenness showed the greatest change and restorative environment showed the smallest change (Table 4) .
A study comparing models about the effect of index of greenness on improving emotions proved that participants find places with high index of greenness charming, and these places have positive effects on emotions (Lee, 2007) . This is consistent with the result of this study in which index of greenness and psychological assessment showed great changes.
The experimental group also showed increased scores in all six categories after the program, and there were statistically significant effects at 1% significance level. The result of comparing the scores on the basis of 100 points showed that index of greenness showed the biggest change (Table 5 ).
As a result of analyzing the effect of forest therapy by
year, both groups showed increased scores after the program.
Scores in index of greenness, psychological assessment, positive emotion, and negative emotion especially increased with statistical significance, which is consistent with pre- vious research proving that forest therapy programs had positive effects on mental health, stress relief and psychological state (Kim et al., 2013) .
Results of analyzing the impact of program improvement on increasing the therapeutic effect
To determine the impact of the forest therapy program with improved index of greenness on the increase of therapeutic effect on adolescents, we conducted test for homogeneity of variance and independent samples t-test (one-tailed test) on the score differences before and after the program in the two groups ( Meanwhile, the control group showed higher scores in positive emotion, facial expression, and psychological assessment. All three categories showed increased pretest and posttest scores by year, but the control group had higher scores or the experimental group showed poor improvement because the pretest scores of the experimental group were somewhat higher than those of the control group, and thus there was little room for improvement in the posttest scores. Kim et al.(2013) proved that forest therapy programs had positive effects on mental health, stress relief and mentality of elementary school students, and the study by Choi and Ahn (2015) on the elderly discovered that forest therapy affects stability of brain waves and thus has positive effects on mood state. This study on adolescents showed increased posttest scores in both the experimental group and control group, and scores in index of greenness, psychological assessment, positive emotion, and negative emotion increased with statistical significance. This is consistent with the results of previous studies proving that forest therapy is effective in mentality and emotions, and implies that forest therapy has positive effects on all age groups.
According to Lee (2007) and Song (2010) , index of greenness and restorative environment had positive effects on emotional recovery, and women showed high tendency of stress reduction and emotional recovery after viewing scenery with high index of greenness. This study also showed the same result as there was a higher ratio of female participants. However, for more accurate comparison, additional research must be conducted according to gender. 
Item
Conclusion
This study was conducted to determine the impact of the forest therapy program with improved index of greenness on the increase of therapeutic effect on adolescents.
The subjects are adolescents aged 9 to 18 in Korea Green
Ranger that participated in the two-day camp of the National Center for Forest Therapy in 2018 and 2019. We assigned 30 students that participated in the program in 2018 (Program A) to the control group and 51 students that participated in the index of greenness improvement program in 2019 (Program B) to the experimental group.
Since the subjects of the two groups that were randomly sampled are not equivalent, the test for homogeneity of variance was conducted to verify the homogeneity of the two groups. This study improved the program with focus on viewing scenery using index of greenness, which is a forest healing resource, and determined whether there is a greater improvement in therapeutic effect.
The experimental group that participated in Program B
showed an increase of 0.73 points (12.17 points) in index of greenness and 1.00 points (9.96 points) in restorative environment. This provides that using forest healing resource has an impact on improving the effect of the program.
Program B was improved with focus on viewing forest landscape and thus there may have been direct impact on increasing the index of greenness. For restorative environment, the sense of realism was provided as if in a real forest even when the participants are indoors away from the forest, thereby enabling them to feel as if they encountered the natural environment for longer.
This study has significance in proving that active use of forest healing resources helps improve the therapeutic effect, and verifying the utilization value of forest healing resources in developing and improving such programs.
Even though the index of greenness improvement program did not have impact on increasing the effects in all categories, the therapeutic effect will be increased in various categories by conducting further research on discovering forest healing resources and utilizing contents related to healing resources.
